Induction of SM-alpha-actin expression by mechanical strain in adult vascular smooth muscle cells is mediated through activation of JNK and p38 MAP kinase.
Mechanical forces have direct effects on the growth and differentiation of vascular smooth muscle. The goal of this study was to examine the effects of cyclic mechanical strain on expression of smooth muscle-alpha-actin (SM-alpha-actin), a marker for the differentiated state of vascular smooth muscle, in cultured rat aortic smooth muscle cells (VSMC). Cells grown on dishes coated with either laminin or pronectin were subjected to mechanical strain and effects on expression of SM-alpha-actin were evaluated using the Flexercell Strain Unit. Application of mechanical strain to cells in full media increased SM-alpha-actin protein expression and promoter activity. This was not associated with any effect on growth. Mechanical strain increased activity of all three members of the MAP kinase family (ERKs, JNKs, and p38 MAP kinase), with similar kinetics. Inhibition of either JNKs or p38 MAP kinase blocked the strain-induced increase in SM-alpha-actin promoter activity, and expression of constitutively active forms of JNK or MKK6, a p38 kinase, increased promoter activity. These studies indicate that in adult VSMC, mechanical strain leads to increased expression of smooth muscle markers, resulting in a more contractile phenotype.